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Extended abstract

Introduction

The sunflower, with a global planting area of 29 million hectares and a yield of 1970 kg per hectare (FAO,
2021), is adapted to-different regions of the world, including Iran. The sunflower is one of the most
important oilseed plants:in the world, whose seeds contain 26-50% oil and 20-27% protein. Sunflower
oil is desirable for htitman consumption due to its favorable fatty acid composition. Sunflower oil quality
is affected by the seed oil eontent and fatty acid composition of the oil and defines the oil’s value for
industry. The fatty acid composition of sunflower determines its uses and health advantages on for
human beings; while oil content determines its economic value. For oil quality purposes, oleic and
linoleie.acids are the most important fatty acids because these contribute almost 90% to the total fatty
acid content in sunflower oil. The amount of oleic acid determines the quality of sunflower oil more than
other fatty acids because it is important for both edible purposes and biodiesel production. One of the
most important factors inhibiting the growth and production of plants is abiotic stresses, especially
drought and salinity stresses. Drought and salinity stresses are the most important factors limiting the
growth and survival of plants in arid and semi-arid regions of the world. Water is a major component of
the fresh produce and significantly effects on weight and quality of plants. Also, drought stress may cause
significant changes in the yield and composition of fatty oils in oilseed plants. Iran, with an average
annual rainfall of 240 mm, is included among arid and semi-arid regions of the world. Of the million
hectares of cultivated region, only five million are under irrigation because of intense water limitations.
The sunflowers have been cultivated for many years in different parts of Iran. Therefore, evaluating new
sunflower hybrids under different environmental stress conditions is essential for identifying and
selecting superior hybrids with high and stable yield potential.
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Materials and methods

In this study, 18 new sunflower hybrids along with the Zarin cultivar, were evaluated under different
environmental stresses (non-stress, drought stress, and salinity stress) in a randomized complete block
design with three replications in four experimental field stations (Boroujerd, Gorgan, Gonbad and
Isfahan) during the 2022-2023 cropping season. The GGE biplot statistical method (genotype effect +
genotype x environment interaction) was used to study the stability of genotypes in the studied
environments.

Results and discussion

The results of the combined analysis of variance indicated that the effects of environments (E),
genotypes (G), and genotype x environment (GxE) interaction were significant for seed yield. The G, E,
and GxE interaction effects accounted for 94.74%, 3.94%, and 1.32% of the total variation, respectively.
The results of genotype x environment interaction analysis using the GGE-biplot method indicated that
the first and second principal components of the GGE-biplot explained 83.2%.of the total seed yield
variation. Based on the polygon view of the biplot, the hybrid H2 in the Gorgan environment and the
hybrids H1, H4, and H16 in Gonbad, Isfahan, and Borujerd environments were identified as superior
genotypes with high specific adaptation. Based on the hypothetical ideal genotype biplot, the hybrids
H1, H4, and H16 performed better exhibited other hybrids in terms of'seed yield and stability and had
the high general adaptation to all environments. Therefore, these hybrids can be used for further testing,
including adaptation tests. Furthermore, the results showed that the Gonbad environment was the
closest to the ideal environment in terms.of discriminating ability and representativeness. Therefore,

the Gonbad environment can be considered a suitable test location for selecting superior sunflower
hybrids.

Conclusion

In general, our results demonstrated the efficiency of the graphical method of the GGE-biplot in
investigating the GxE interaction effect and providing valuable good information about the studied
genotypes and environments.
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Table 1. Code, name and pedigree of the tested sunflower
hybrids

0 Lot o 6 yoxiof o

No. Code Name/Pedigree
1 H1 R3xA1221

2 H2 R3xA330

3 H3 R3xA370

4 H4 R111xA1221
5 H5 R111xA370
6 H6 R15xA196

7 H7 R15xA110

8 H8 R131xA32

9 H9 R131xA370
10 H10 R131xA330
11 H11 RN75xA196
12 H12 RN75xAF81-112
13 H13 RF81-82xA370
14 H14 RO28xA042
15 H15 R33xA370
16 H16 R38xAF81-112
17 H17 RF81-65xA32
18 H18 R60xAQ70
19 H19 ZARIN
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Table 2. Agro-climatic characteristics of the environments studied in this research.

b= Wi Jsb oWl oy L) mhw 5l el Yo (Swi)lk gt
Location Longitude (E)  Latitude (N) Altitude (m) Average annual rainfall (mm)
Borujerd 5,59y 48° 76’ 33°89° 1520 415
Gorgan oS 54° 25’ 36° 54’ 5 400
Gonbad s 55°12° 37°16° 45 550
Isfahan Lol 51°51° 32°31° 1545 122
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Table 3. Combined analysis of variance for seed yield and oil yield ‘of sunflower genotypes in different

environments.
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Fig. 1. Biplot polygon view for grouping the genotypes and environments in sunflower; PC1: the first

principal component, PC2: the second principal component
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